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DETAILED ACTION 

!. The office acknowledges the receipt of the following and placed of record in the file: 
Preliminary Amendment A dated 1/2/01 and Change of Address dated 1/27/03. 
2. Claims 1-24 are presented for examination. 



3. Claims 4-5, 13 



Claim Objections 

-15, 20-21, and 23 are objected to because of the following informalities: 



a. As to claim 4: 

i. on line 2 of the claim, "same level" should be deleted because it is not 
required. 

ii. on lines 2-3 of the claim, "the clock distribution tree" should be changed 
to "the clock distribution network" because it currently lacks proper antecedent 
basis. 

iii. on line 4 of the claim, "the tree" should be changed to "the network" 
because it currently lacks proper antecedent basis. 

b. As to claim 5: 

i. on line 4 of the claim, "first the device" should be changed to "the first 

device" 

c. As to claim 13: 

i. on lines 3-4 of the claim, "from external the first devrce at the firs, device- 
should be changed to "ftom a device external to the first device at the firs, device" 
for clarity. 
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d. As to claim 14: 

, on line 5 of the claim, "device a second" should be changed «o "device to a 

second" for clarity. 

e. As to claim 15: 

on line 3 of the claim, "first clock edge" should be changed to "the first 

clock edge" for clarity. 

ii. on line 8 of the claim, "data signal a the second device" should be changed 
to "data signal at the second device" for clarity, 
f. As to claim 20: 

i. on line 7 of the claim, "the second substrate" should be changed to "a 
second substrate" because it is the first recitation of a second substrate and 
currently lacks proper antecedent basis, 
g. As to claim 21: 

L on Une 1 1 of the claim, "a first input port" should be changed to "the first 
input port" to correspond to the independent claim, claim 20, which has a 
recitation of "a first input port" on line 2 of claim 20. 
h. As to claim 23: 

i. on line 13 of the claim, "the latching signal" should be changed to "a 
latchmg signal" because it is the firs, relation of a la.ch.ng signal and cu.ren.ly 

lacks proper antecedent basis. 



For 



examination purposes the above changes are assumed. 
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Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

4 . The follow^ , a quotation of the appropnate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

thereof by the applicant for patent. 

The changes made ,o 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(Aff A) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do no, apply W hen the reference is a U.S. patent resulting drrectly or rndirectly from an 
mtemationa, application filed before November 29, 2000. Therefore, the prior art date of the 
Terence ts determined under 35 U.S.C. .02(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

5. Claims 1-6, 9-14, and 18-19 are rejected under 35 U.S.C. 102(e) as bemg anticipated by 

Schriell, U.S. Patent 6,137,327. 

6 " Claims 15-17 are rejected under 35 U.S.C. 102(e) as being anticipated by Li et aL, U. S. 
Patent 6,446,180. 

7 As to claim 1, Schnell teaches a method comprising the steps of: 

, recemng a first clock signal (FB CLK at mput of FD) [fig** 5 and corresponding 

text]; 
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b. providing a distributed clock signal (output of 110) to a clock distribution network 
having a plurality of endpoints (DQ-PADS) connected to a respective plurality of 
components (OCD's) [col. 5 lines 7-10]; and 

c. modifying the distributed clock signal until a portion of the distributed clock signal 
(by 1 10) received at a first end point (DQ-Pads) of the plurality of endpoints is 
substantially synchronized to the first clock signal [col. 5 lines 1 1-23 and figure 5]. 

8. As to claim 2, Schnell taught the method according to claim 1 described above. Schnell 
further taught wherein the step of modifying includes providing a delayed representation of the 
distributed clock signal at the first endpoint [DQ PC, figure 3]. Figure 3 shows the desired 
delayed representation of the distributed clock signal at the first endpoint. 

9. As to claim 3, Schnell taught the method according to claim 1 described above. Schnell 
further taught wherein the step of modifying includes using a delay lock loop to modify the 
distributed clock signal [figure 5 and col. 4 lines 64-67]. 

10. As to claim 4, Schnell taught the method according to claim 3 described above. Schnell 
further taught wherein the first endpoint is at a same propagation level as a second endpoint 
(OCD_M) of the clock distribution tree, where the second endpoint drives a component 
(SSTL_IF) that is not part of the network [figure 5 and col. 5 lines 1 1-23]. 

11. As to claim 5, Schnell taught the method according to claim 4 described above. Schnell 
further taught providing a second clock signal (output of 1 10) from a first device (Delay Line 
Elements and Delay Control, 110) wherein the first clock signal is a delay representation of the 
second clock signal [figure 5 and col. 5 lines 24-29]. 

12. As to claim 9, it is rejected on the same basis as claim 5. 
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13. As to claim 10, it is rejected on the same basis as claim 6. 

14. As to claim 13, Schnell teaches a method comprising the steps of: 

a. providing a first clock signal from a first device (clock output 1 12 from device 1 10) 
[figure 5 and corresponding text]; 

b. receiving a representation of the first clock signal (REFCLK) from a device external 
to the first device at the first device [figure 5 corresponding text]; 

c. providing the representation of the first clock signal to a delay element (input to the 
Delay Line Elements and Delay Control 1 10, the delay elements are within 110) [figure 5 
and corresponding text]; 

d. providing a delayed clock signal from the delay element (clock signal at output of 
1 10) to a clock distribution tree (to OCD's and OCD_M), wherein the delayed clock 
signal is based upon the representation of the first clock signal (based on phase detector 
output which is determined by the first clock and a feedback clock), and the distribution 
tree includes a plurality of leaves that provide the delay clock to a respective plurality of 
components (to OCD's and OCD_M) [figure 5 and corresponding text]; 

e. providing a representation of the delayed clock signal from a first leaf (the path 
OCD_M to 106-108-102-1 18-PD) to the delay element, where the first leaf (OCD_M) is 
one of a plurality of leaves [figure 5 and corresponding text]; and 

f. modifying the delayed clock signal provided by the delay element based upon the 
representation of the delayed clock signal from the first leaf (the amount of delay is 
controlled by the representation of the delayed clock signal and the reference clock) 
[figure 5 and corresponding text]. 
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Specifically Schnell taugh, a method of rece,ving a clock signal The clock signal is 
upon a delay of a leaf within the clock distribution tree. 

15 As to claim .4, Schnell taught the method accordmg to claim 13 described above. 
Schnel, further taught wherein the step of modrfyrng the delayed clock rncludes modifying the 

delay and a second propagation delay, wherein the first propagation delay is e q ua, to a de,ay 
a,ong a delay path from Ore first device (devrce „ 0, to a second devrce (devrce , 06), and the 
S econdpropagationde,ay is eo.ua, to a delay along a delay path tomthe second devrce (devrce 
,06) to the first devrce (.10) [figure 5]. Schnel, essentia,* teaches modrtymg the clock based 
on the delay throughout the entrre Cock path wherein the frrst propagate de,ay ,s from the firs, 

device to the first device to generate a feedback Cock, which completes the loop. 

16 As to claim 18, Schnell taught an apparatus comprising 

a adelaylockedloopCdelayfineelementsanddelaycontroUlOaiongwithP^having 

arefe r enceinpu„REFCLOCKfromRCVn6,,afeed b ack,npu, ( FB_CLKfromou t put 

of 1 18) and a delayed reference output (output 112) [figure 5] ; and 
b a dis,ribu»on network (104) having a firs, node connected to ,he delayed reference 
„u,pu, (at, 12 into OCD DRV), and a plurality of end nodes (CCD's and OCD M) 
connected, arespective plurality of components (DQ-Pads's), afirst end node 
(beginning wnh OCD M) of the plurahty of end nodes connected to the feedback ,npu, 



18 
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/ • ^ cqti TTM 06 — RCV 102 - Package RC_Delay_M 1 18 
of the delay locked loop (via the SSTLJF 106 kuv 

_PO and ending a, de,ay locked loop 1 ,0), where the delay locked loop (the delay locked 
ioop is interpreted to be the PD and the De,ay Hne element and delay control 1 . 0) is one 
of the plurality of components [figure 5 and corresponding text]. 

xl As to claim .9, Schnell taught the apparatus according to claim ,8 as descnhed above. 

SchneU tWer taught — the distribution network (,04) is a Cock distention network 

i- • +v><> nm DLLCLK (delayed clock) is distributed to a 
[figure 5]. Figure 5 depicts wherein the OCD-DLLLXJv yd y 

plurality of endpoints. 

As to claim 15, Li teaches a method comprising the steps of: 

a generating a first clock edge (from XCLK) at a first device (elements 150, 145, 155, 
130) at a first time, wherein the first clock edge is associated with a first clock having a 
first period [figure 2 and related text]', 

b receiving the fist dock edge at a second device (Address/Command Control Unit 
,05) - . second time, wherein the time between the firs, time and the second time vs a 
first propagation delay [figure 2 and related text]; 

c generating a data signal (BXA) at the second device at a third time ,n response to 

t ,me is a second propagation delay (because the response must propagate through 
circuitry in ,05 a second propagation delay is incurred) [figure 2 and related text], 
d receiving the data signal at a first component (Output latch .35) of the first device at 
a fourth time, wherein the time between the third time and the fourth time ,s a third 
propagation delay [figure 2 and related text]; 
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e. providing a representation of the first clock to a delay component (delay locked loop 
150) of the first device, wherein the representation of the first clock is approximately to 
the first clock delayed by an amount approximately equal to the sum of the first, second 
and third propagation delay (Li adjusts the delay according the delay seen by the data 
signal) [figure 2 and related text, especially col. 4 lines 6-26]; 

f. generating a distributed clock (DLLR0/DLLF0) from the delay component to drive a 
clock distribution network having a plurality of endpoints (Output latch 135 and DQ 
Delay model 155) [figure 2 and related text]; and 

g. modifying the distributed clock until the representation of the distributed clock at the 
first endpoint is synchronized the representation of the first clock [col. 4 lines 6-26]. 

19. As to claim 16, Li taught the method according to claim 15, described above. Li further 
taught wherein the second device is a memory device [col. 3 lines 14-15]. 

20. As to claim 17, Li taught the method according to claim 15, described above. Li further 
taught wherein the first period is less than approximately 5 nanoseconds [col. 1 lines 28-31]. 

Claim Rejections - 35 USC § 103 

21. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
ucXt me uTe matter as a whole would have been obvious at the time the invention was made to a person 
S ? oXary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

22. Claims 6-8, 11-12, 15-17 and 20-22 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over Schnell. 
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23 Claims 23-24 are rejected under 35 U.S C. 103(a) as being unpatentable ever Li. 

24 As to clarm 6, Schnell taught the method according to claim 5 described above. Schnell 
does no. expressly disclose wherein the step of providing the second clock signal includes 
providing the second Cock signal to a propagation path nanufaetured onto a first substrate, 
herein the first substrate is not par, of, he first dence (emphasis added). 

The applicant's specification does not disclose how having propagation path and dev.ces 
on drfferen, substrates provides an advantage. The applicant's oniy state that different substrates 
are used. Schnel, does no, expressly limit his invention to working with any devices on arty 
particular substrate. 

It would have been obvious to one of ordinary skill ,n the art at the time of the invention 
,o modify Schnell by using the apparatus of Schnell in an envrronmen, wherein the step of 

path manufactured onto a firs, substrate, wheretn the firs, substrate is not part of the firs, devrce. 
An arttsan would have been motivated to make the modification because tt would allow the 
advantages of an proved delay lock loop which avoids delations ,n delay due to ***** 
and temperature effects taught by Schnell to be applied to such an environment [col. 2 tares 20- 

24]. 

25 . As to claim 7, Schnell taught the method accordtng to claim 6 desenbed above. Schnell 
does no. expressly disclose wherein the step of receiving the firs, clock stgnal (FB.CLK) 
includes receiving ,he firs, clock signal a, the first device (Delay Une Elements and Delay 
Control 110). Schnell shows receiving the firs, clock,hrough another device (Phase Detector 
PD) poor ,0 ,he firs, devrce. I, would have been obvrous ,0 one of ordinary skrl, in the ar, ,o 
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modify Schnell by integrating the Phase Detector PD as part of the first deviee (Delay Line 
Elements and Delay Control, 110). An artisan would have been motivated to make the 
nation because integrating devices is well know m the art to reduce costs, improve 
r e,iab,,ity and tncrease speed of operatton, al, of which are desirable in Schnell. As shown in In 
re Larson 144 USPQ 247, making integral is not generally given patentable weight. 
26 . As to claim 8, it is rejected on the same basis as claim 7. 

27 As to claim 1 1 , it is rejected on the same basis as claim 8. 

28 As to claim 12, it is rejected on the same basis as claim 8. 

29 . As to claim 20, Schnell taught the apparatus according to clahn 18 as described above. 

Schnell further taught: 

a a firs, input port (RCV 1 16) having an output node (output of RCV .16) coupled to 
the reference input of the delayed locked loop, and an input node (VCLK), wherent the 
first input port, the attribution network, and the delayed locked loop are formed on a 
first substrate [col. 1 lines 42-48]; 

b. a firs, trace connected to the input node of the first input port (VCLK must be on a 

trace); and 

c a first output port having an output node coupled to the firs, trace wherein the output 
port is formed on the first substrate (the output node is logically coupled to the first *ace) 
[figure 5]. 
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v. *w the RCV receiving the clock, the network and 
Schnell discloses that prior teaches that the RCV receivi g 

. rp twpfbre all on the same substrate [col. 1 
OCD (off chip driver) are on the same clup and are therefore all o 

lines 42-48]. 

substrate^chrsdtflerent S—- *— P-***" 

substrate. . 
.^S^U^^^eapp^o^en.nane— where the fi rst trace of 

environment [col. 2 lines 20-24]. 

so . As to daun 21. SchneU subs— tau^t the apparatus — g to daun 20 as 
described above. Schnell further teaches: 
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, a second output port having an output node (output of delay line elements and delay 

control) connected to a second trace (1 12); 

b. a second device (delay line elements and delay control) having an input coupled to 
the second trace (at the output 1 12) and an output coupled to a tod trace (logically 
coupled to VbCLK), wherein the second device is formed on a third substrate which is 
different from the second substrate and the third trace is formed on the second substrate; 
and 

c. the first input port (RCV 116) having an input node connected to the third trace 
(VbCLK), and an output node connected to on of the plurality of components (delay line 
elements and delay control) [Figure 5]; 

Schnell does not expressly disclose wherein the second output port is formed on the firs, 
substrate, and the second trace is formed on the second substrate or wherein the second device is 
formed on a third substrate which is different from the second substrate and the tod trace is 

formed on the second substrate. 

The apphcanfs specification does not d,sclose how having ports and traces on different 
substrates provides an advantage or how they are novel. The applicant's only state that different 
substrates are used. Schnell does not expressly limit his invention to working with any devices 

on any particular substrate. 

„ would have been obvious to one of ordinary skill m the art at the time of the invention 
to modify Schnell by using the apparatus of Schnell in an environment wherein the second 
output port is formed on the first substrate, and the second trace is formed on the second 
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substrate and wherein the second device is formed on a third substrate which is different from the 
second substrate and the third trace is formed on the second substrate. An artisan would have 
been motivated to make the modification because it would allow the advantages of an improved 
delay lock loop which avoids deviations in delay due to technology and temperature effects 
taught by Schnell to be applied to such an environment [coL 2 lines 20-24]. Further it is well 
known in the art to form devices, such as those toed by Schell, as separate devices on 
different substrates to isolate each device. Therefore it would have been obvious to one of 
ordinary skill in the art a, the time of the invent™, to modify Schnell by forming the devices on 
different substrates. 

31. As to claim 23, Li taught a method comprising the steps of: 

a. providing a first clock signal from a first device (while not explicitly shown a first 
device must provide XCLK) [figure 2] . 

b. providing a second clock signal from the first device (to the delay locked loop 150); 

c. receiving the second signal at a delay component (145) as a modified second clock 
(DLLCLK); 

d. receiving a third signal at a storage component (Output Latch 135), in response to the 
first clock signal (via 105-1 15-125-130) wherein a latching signal is based upon the 
xnodified second clock signal (DLLR0/DLLF0 is based upon DLLCLK plus delay) and a 
previous latching signal from the delay component (used in the feedback loop to the 
delay locked loop to change the amount of delay) [figure 2 and related text]; 
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e. latching the third signal at the storage component based upon the latching signal 
(DLLR0/DLLF0 is used to latch the third signal) [col. 4 lines 19-21]. 

Li does not expressly disclose wherein the first clock signal is transmitted over a first 
substrate to a second device, wherein the first substrate is not part of the first device or the 
second device; Li also does not expressly disclose wherein the second clock signal is transmitted 
over a second substrate, wherein the second substrate is not part of the first or the second device. 
In summary, Li teaches every limitation of claim 23 except the location of the devices used with 
respect to their substrates. It appears that because Li does not mention that the relationship of the 
substrates is crucial that his invention is independent of the location of the devices with respect 
to the substrates. 

The applicant's specification does not disclose how having devices on different substrates 
provides an advantage or how they are novel. The applicant's only state that different substrates 
are used. Li does not expressly limit his invention to working with any devices on any particular 
substrate. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Li by using the apparatus of Li in an environment wherein the first clock signal is 
transmitted on a first substrate wherein the first substrate is not part of the first device and 
wherein the second clock signal is transmitted over a second substrate wherein the second 
substrate is not part of the first device or the second device. An artisan would have been 
motivated to make the modification because Li teaches his invention would reduce the phase 
delay in such an environment [col. 1 lines 33-46]. 
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Further it is well known in the art to form devices, such as those disclosed by Li, as 
separate devices on different substrates to isolate each device. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Schnell by 
forming the devices on different substrates. 

32. As to claim 24, Li taught the method according to claim 23 disclosed above. Li further 
taught wherein the latching signal (DLLRO/DLLF 0) is delayed from the modified signal 
(DLLCLK) by an amount approximately equal to a clock period of the modified second clock 
plus a delay time (delay adjusted by a feedback loop) between the latching signal being 
generated and the latching signal latching the third signal [figure 5 and col. 4 lines 22-37]. 
Figure 5 shows that DLLR0/DLLF0 is delayed from DLLCLK by about a clock period of 
DLLCLK plus an addition delay [col. 7 lines26-30]. 

Conclusion 

33. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

U.S. Pat. No. 6,150,863 to Conn et al. This patent teaches having adjustable delay for 
data lines to be synchronized with a clock signal based on feedback. 

U.S. Pat. No. 5,870,445 to Farwell. This patent teaches delaying a clock signal to a clock 
tree using feedback. 

U.S. Pat. No. 6,487,468 to Hassoun. This patent teaches delaying a clock signal to a 
plurality of devices based on feedback. 

Japan Pat. No. JP41 1025030A to Nakase. This patent teaches a system that adjusts the 
period of latching. 

Spagna, F.; "Phase locked loop using delay compensation techniques", Computers and 
Communications, 2000. Proceedings. ISCC 2000. Fifth IEEE Symposium on, 3-6 July 
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2000, Page(s): 417 -423. This paper teaches using a phase locked loop for delay 
compensation. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James K. Trujillo whose telephone number is (703) 308-6291. 
The examiner can normally be reached on M-F (7:30 am - 5:00 pm) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on (703) 305-9717. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 746-7239 for regular 
communications and (703) 746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 

James Trujillo 

August 14, 2003 ^ N . 




